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DETAILED ACTION 



Response to Arguments 

1. As acknowledged by Applicant (see Remarks, filed October 10, 2006), the 
Examiner previously indicated that claims 6-9, and 18-20 (formerly claims 6, 8-10, and 
19-21) are allowable if rewritten in independent form. Accordingly, independent Claims 
1 and 15 have been rewritten to include limitations, respectively, of Claims 6 and 18. 
However, Applicant's arguments with respect to Claims 1 and 1 5 have been considered 
but are moot in view of the new grounds of rejection. 

2. Therefore, since this Office Action presents a new ground of rejection on 
previously allowable claims, this Office Action is Non-Final . 



Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identical ly,disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1, 2, 4, 5, 7 - 9, 15, 17, 19, 20, 40, and 41 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Merrill et al. (US 6,512,544 Bl) in view of Sauer (US 
6,320,616 Bl). 

5. For Claim 1, Merrill et al. disclose, as shown in figures 5, 7, 9, and 10 and as 
stated in column 6 (lines 1 - 67), column 7 (lines 52 - 67), and column 8 (lines 1 - 9 and 
30 - 37), a method of processing pixel signals, the method comprising: 
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clamping a pixel readout line ("column line" - see figure 5) to a voltage level less 
than a voltage corresponding to a pixel signal (see column 6, lines 51-56, column 7, 
lines 61-67, and column 8, lines 1 - 6); 

subsequently coupling (coupling via the rows select transistor 110) the pixel 
readout line ("column line") to an output of a source-follower transistor (source-follower 
amplifier 100) and reading out the pixel signal onto the pixel readout line ("column line"; 
Merrill et al. expressly state that the "COLRESET signal is asserted prior to the assertion 
of each ROWSEL signal"; see "integration" and "COLRESET" periods in figure 7 and 
also see column 8, lines 1 - 3. Furthermore, Figures 9 and 10 and column 10, lines 3 - 
27, indicate a positive voltage representing the pixel signal output onto the "column line". 
Finally, Merrill et al. expressly state "the column line 108 may be reset to ground 
potential by a column-reset switch 1 14"; see column 6, lines 51 - 56). 

While Merrill et al. disclose clamping a column bus and subsequently outputting a 
pixel signal to the column bus, Merrill et al. do not disclose a pixel processing circuit 
having a capacitive storage node, clamping the capacitive storage node to a voltage less 
than a voltage corresponds to the pixel signal appearing on the pixel readout line, 
subsequently coupling the pixel readout line to the storage node; and storing the pixel 
signal on the pixel readout line on the storage node. 

On the other hand, Sauer also disclose a method of processing pixel signals. 
Specifically, Sauer shows, in figure 1, an APS Pixel (1 10), a pixel readout line 
(COL_READ), and further shows a column signal processing circuit (150). Sauer 
additionally teaches, as shown in figure 1, wherein the signal processing circuit (150) 
includes a capacitive storage node (157). Moreover, Sauer additionally teach, as shown 
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in figure 2 and as stated in column 5 (line 65) - column 6 (line 20), column 7 (lines 3 - 
32), column 7 (line 60) - column 8 (line 68), clamping the capacitive storage node (157) 
to a voltage less than a voltage corresponds to the pixel signal appearing on the pixel 
readout line (The clamping is performed when the signal CL and SH are both high for ~ 1 
us); subsequently coupling the pixel readout line (COL_READ) to the storage node (157; 
The coupling is performed when TR is at 2.5 volts, CL is low, and SH is high); and 
storing the pixel signal on the pixel readout line on the storage node (see column 8, lines 
13-33). 

Therefore, at the time the invention was made, it would have been obvious to one 
with ordinary skill in the art to have included the pixel processing circuit including 
storage node that clamps the storage node and stores the pixel signal (as taught by Sauer) 
in the method of processing pixel signals (disclosed by Merrill et al.) for the advantage 
reducing the appearance of fixed patterns noises and increasing the dynamic range is 
processed pixel signals (see Sauer; column 2, lines 11-19). 

6. As for Claim 2, Merrill et al. disclose, as shown in figure 5 and 7 and as stated in 
column 6 (lines 51 - 56), wherein clamping the pixel readout line ("column line") 
includes discharging a capacitance (no bus capacitor or phantom bus capacitor is actually 
shown in figure 5; however, a bus capacitance naturally exists on the "column line" and 
would be discharged upon activating transistor 1 14) on the pixel readout line. 

7. As for Claim 4, Merrill et al. disclose, as shown in figure 7 and as stated in 
column 7 (line 61) - column 8 (line 3), wherein discharging the pixel readout line 
("column line") includes disabling a pixel selection switch (row select transistor 110). 
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As clearly shown in figure 7, the pixel (80) is completely cutoff from the column 
line (108) during discharging the of the column line (when "COLRESET" is asserted). 

8. As for Claim 5, Merrill et al. disclose, as shown in figures 5 and 7 and as stated in 
column 7 (line 61) - column (line 3), wherein discharging the pixel readout line ("column 
line") includes enabling a switch to couple the pixel readout line to ground (1 14 - see 
figure 5). 

9. As for Claim 7, Sauer additionally teaches, as shown in figure 2 and as stated in 
column 7 (lines 33 - 59), wherein the storage node (157) is clamped to substantially the 
same voltage (GROUND) and at about the same time as the pixel readout line 
(COL_READ). 

10. As for Claim 8, Sauer additionally teaches, as shown in figure 1 , resetting the 
pixel (see column 7, lines 3-11); subsequently reading out a reset signal through the n- 
MOS source-follower (see column 7, lines 3-11); and storing on a second capacitive 
storage node (CI and C2) in the processing circuit a signal that corresponds to the reset 
signal (see column 8, lines 34 - 67). 

11. As for Claim 9, Sauer additionally teaches, as shown in figure 1 , prior to storing 
the signal corresponding to the reset signal, clamping the second capacitive storage node 
to a voltage less than the voltage corresponding to the reset signal (The clamping is 
performed when the signal CL and SH are both high for ~ 1 us; see Column 8, lines 13 - 
33); and subsequently coupling the pixel readout line to the second storage node to store 
the signal corresponding to the reset signal on the second storage node (see column 8, 
lines 34 - 67). 
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12. As for Claim 40, Merrill et al. disclose, as shown in 5, wherein the reading out of 
the pixel signal onto the pixel readout line ("column line") comprises reading out the 
pixel signal through the source-follower transistor (source-follower amplifier 100). 

13. As for Claim 41, Merrill et al. disclose, as shown in 5, wherein the source- 
follower transistor (source-follower amplifier 100) comprises an n-MOS transistor. 

14. For Claim 15, Merrill et al. disclose, as shown in figures 5, 7, 9, and 10 and as 
stated in column 6 (lines 1 - 67), column 7 (lines 52 - 67), and column 8 (lines 1 - 9 and 
30 - 37), an imager comprising: 

a pixel readout line ("column line" - see figure 5); 

an active pixel sensor (see figure 5) including a source-follower transistor 
(source-follower amplifier 100) through which signals sensed by the sensor can be read 
out to the pixel readout line ("column line"), a first switch (row select transistor 110) that 
can be enabled to read out signals from the sensor, and a reset switch (reset transistor 88); 

a controller (not explicitly shown; however, necessary for operation) configured 
to provide control signals to cause the pixel readout line ("column line") to be clamped to 
a voltage level less than a voltage corresponding to a pixel signal (see column 6, lines 51 
- 56, column 7, lines 61 - 67, and column 8, lines 1 - 6), and subsequently to cause the 
sensor signal to be read out (coupling via the rows select transistor 110) through the 
source-follower transistor to the pixel readout line (Merrill et al. expressly state that the 
"COLRESET signal is asserted prior to the assertion of each ROWSEL signal"; see 
"integration" and "COLRESET" periods in figure 7 and also see column 8, lines 1 - 3. 
Furthermore, Figures 9 and 10 and column 10, lines 3 - 27, indicate a positive voltage 
representing the pixel signal output onto the "column line". Finally, Merrill et al. 
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expressly state "the column line 108 may be reset to ground potential by a column-reset 
switch 1 14"; see column 6, lines 51 - 56). 

While Merrill et al. disclose clamping a column bus and subsequently outputting a 
pixel signal to the column bus, Merrill et al. do not disclose a pixel processing circuit 
having a capacitive storage node, clamping the capacitive storage node to a voltage less 
than a voltage corresponds to the pixel signal appearing on the pixel readout line, 
subsequently coupling the pixel readout line to the storage node; and storing the pixel 
signal on the pixel readout line on the storage node. 

On the other hand, Sauer also disclose a method of processing pixel signals. 
Specifically, Sauer shows, in figure 1, an APS Pixel (1 10), a pixel readout line 
(COL_READ), and further shows a column signal processing circuit (150). Sauer 
additionally teaches, as shown in figure 1, wherein the signal processing circuit (150) 
includes a capacitive storage node (157). Moreover, Sauer additionally teach, as shown 
in figure 2 and as stated in column 5 (line 65) - column 6 (line 20), column 7 (lines 3 - 
32), column 7 (line 60) - column 8 (line 68), clamping the capacitive storage node (157) 
to a voltage less than a voltage corresponds to the pixel signal appearing on the pixel 
readout line (The clamping is performed when the signal CL and SH are both high for ~ 1 
us); subsequently coupling the pixel readout line (COL_READ) to the storage node (157; 
The coupling is performed when TR is at 2.5 volts, CL is low, and SH is high); and 
storing the pixel signal on the pixel readout line on the storage node (see column 8, lines 
13-33). 

Therefore, at the time the invention was made, it would have been obvious to one 
with ordinary skill in the art to have included the pixel processing circuit including 
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storage node that clamps the storage node and stores the pixel signal (as taught by Sauer) 
in the method of processing pixel signals (disclosed by Merrill et al.) for the advantage 
reducing the appearance of fixed patterns noises and increasing the dynamic range is 
processed pixel signals (see Sauer; column 2, lines 11-19). 

15. As for Claim 17, Merrill et al. disclose, as shown in figure 5, including a third 
switch (114) coupled between the pixel readout line ("column line") and ground (see 
figure 5), wherein the controller is configured to pride a control signal (116) to cause the 
pixel readout line ("column line") to be clamped by enabling the third switch (see figure 
7). 

16. As for Claim 19, Sauer additionally teaches, as shown in figure 2 and as stated in 
column 7 (lines 33 - 59), wherein the storage node (157) is clamped to substantially the 
same voltage (GROUND) and at about the same time as the pixel readout line 
(COL_READ). 

17. As for Claim 20, Sauer additionally teaches, as shown in figure 1, resetting the 
pixel (see column 7, lines 3-11); subsequently reading out a reset signal through the n- 
MOS source-follower (see column 7, lines 3-11); and storing on a second capacitive 
storage node (C 1 and C2) in the processing circuit a signal that corresponds to the reset 
signal (see column 8, lines 34 - 67). 

Conclusion 

18. Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Justin P Misleh whose telephone number is 
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571.272.7313. The Examiner can normally be reached on Monday through Friday from 
8:00 AM to 5:00 PM. 

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Vivek Srivastava can be reached on 571.272.7304. The fax phone number for 
the organization where this application or proceeding is assigned is 571 .273.3000. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

JPM 

December 21, 2006 
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